The effect of reconstituted emulsion oil-droplet size of the microencapsulated flavor on its release from the spray-dried powder was investigated under boiling condition at atmospheric pressure. The wall materials of use were maltodextrin, highly branched cyclic dextrin, resistant starch, or a mixture of these materials. Gum arabic, modified starch (HI-CAP or CAPSUL) or soybean soluble polysaccharides was added as an emulsifier. The core material comprised d-limonene as the model flavor, medium chain triacylglycerol, and sucrose acetate isobutyrate at five different mixing ratios by which the density of the core material was varied. The release mechanism obeyed first-order kinetics and the release rate constant depended mainly on the reconstituted emulsion oil-droplet size of the microencapsulated flavor in the spray-dried powder.
Introduction
Flavor release from foods is very important because it dictates consumer satisfaction. Flavor release from food matrix and the subsequent delivery of flavor to the olfactory and gustatory receptors was reviewed by Taylor [1] .
Harrison and Hill [2] proposed a mathematical model of flavor release from liquids containing aroma-binding macromolecules. Their model incorporates the penetration theory of interfacial mass transfer to describe flavor transport across the liquid-gas interface and first-order chemical kinetics to describe the interaction between flavor and ingredient. Giroux et al. [3] characterized the hydrophobic flavor release profile in oil-in-water emulsions. They showed the important role of emulsion oil content on flavor release profile. Rabe et al. [4] investigated dynamic flavor release from miglyol/water emulsions by using gas chromatography-thermodesorptionflame ionization detection. Relkin et al. [5] 
Preparation of the emulsified liquid
Various emulsion oil-droplet sizes were obtained by using several wall materials with modified starch and GA as emulsifier. When modified starch such as CAPSUL was used as the wall material, the emulsion oil-droplet size could be controlled in the micron and submicron ranges by altering the speed of homogenization. 
Preparation of the microencapsulated flavor powder
The feed solution was spray-dried in an Ohkawara-L8 spray dryer (Ohkawara Kakouki Co., Ltd., Yokohama, Japan), equipped with a centrifugal atomizer as explained by Shiga et al. [6] . 
Measurement of emulsion oil-droplet size
One tenth of a gram of the spray-dried powder was dispersed in 2 mL of distilled water in a glass bottle, and ultrasonicated in a Bransonic Ultrasonic Cleaner (1510J-MT, Branson Ultrasonic Corp., Danbury, CT) for 1 min. The emulsion oil-droplet size was measured with a laser diffraction-type particle size distribution analyzer (SALD-7100, Shimadzu Corporation, Kyoto, Japan).
Quantification of microencapsulated flavor
One tenth of a gram of the spray-dried powder was dispersed in 4 mL of distilled water in a glass bottle, and 2 mL of chloroform with methyl myristate (0.5 L/mL) as internal standard was added [7] . To extract the micro- The closed symbols indicate the core material with a density of 1.00 g/cm 3 . The basic wall material comprised 20 wt% MD, 10 wt% GA, and 7. 
Results and discussion

